Vibrio vulnificus (V. vulnificus) infection is a rare disease in Japan but the leading cause of death related to raw seafood consumption. We hereby reported a successfully treated case of V. vulnificus septicemia, severe necrotizing fasciitis, disseminated intravascular coagulation and multiple organ failure after raw perch consumption with underlying alcoholic liver cirrhosis and diabetes mellitus. It is the first report of a case of V. vulnificus infection caused by eating raw perch, whereas V. vulnificus infection should be suspected in all of middle-aged to elderly men with underlying immunosuppressive diseases, who have recent consumption of raw seafood or contact with seawater, especially in the summer. The levels of HbA1c and glycoalbumin were not high in the present case, however, obvious hyperglycemia was found even after the infection had completely healed. On reviewing 166 case of V. vulnificus infection in Japan including ours, the complication of diabetes mellitus, one of immunocompromised condition, was found only in 11%, although it had been reported that individuals strongly suspected of having diabetes were 17.2% among the Japanese male population aged from 40 to 74 years. Because diabetes mellitus might be underdiagnosed in the previous reports, intensive examinations are considered to be necessary in order to correctly diagnose diabetes mellitus in patients with severe V. vulnificus infection.
INTRODUCTION
Vibrio vulnificus (V. vulnificus) is a marine gramnegative bacterium that is endemic in warm coastal waters. V. vulnificus infection results in 3 clinical syndromes: primary septicemia, wound infection and gastrointestinal illness [1] . Individual who are most susceptible to V. vulnificus infection usually suffer from a chronic disease that affects either liver function or the immune system [2] . V. vulnificus infection causes fulminant and invasive disease and has a high mortality rate. There have been numerous reports of V. vulnificus infection in Japan since 1978 [3] . Here, a successfully treated case of V. vulnificus septicemia complicated with shock, necrotizing fasciitis, disseminated intravascular coagulation (DIC), and multiple organ failure (MOF) is presented. The literature, including 166 reported case of this infection in Japan, is also reviewed.
CASE REPORT
A 60-year-old man with swelling of both lower extremities was admitted to our hospital on July, 2007. The medical history of the patient was unclear because he had not undergone any prior physical checkup. Five days earlier, he had suffered from discomfort, subjective fever, and pain in both lower extremities. He was an inhabitant of Tokyo; he had consumed sliced law perch a week prior to the onset of clinical symptoms, but there was no history of contact with seawater at that time. He confessed alcohol abuse and refused any prior episode of trauma.
On admission, he was afebrile, his blood pressure was 101/70 mmHg, and his heart rate was 92 beats/min. His lower extremities showed free movement but were swollen and painful with purpuric macules, hemorrhagic bullae and epidermolysis (Figure 1) [4] . The antistreptokinase level was 640x higher than the normal level. Either hepatitis B surface antigen or hepatitis C virus antibody was negative. Arterial gas analysis, performed when the patients was breathing room air, showed the following findings: pH, 7.397; PaCO 2 17.9 mmHg; PaO2, 93.9 mmHg; and bicarbonate, 10.8 mmol/L. The prothrombin time was 50.5%; prothrombin time international normalized ratio, 1.72; activated partial thromboplastin time, 39.5 s; fibrinogen level, 8.96 μmol/L; and fibrin degeneration product level, 56 μg/mL. A chest radiograph showed cardiomegaly with a cardiothoracic ratio of 54.8%, and bilateral pleural effusion. A computerized tomography scan of the lower extremities showed honeycomb patterns in the fascia, fat and muscle (Figure 2) . Necrotizing fasciitis was diagnosed on the basis of necrosis of subcutaneous tissue and fascia, with variable involvement of the skin and muscle.
The patient was immediately administered pazufloxacin (500 mg) and clindamycin (600 mg) at 12 h intervals. At 12 h after admission, the patients condition suddenly worsened, and he developed septic shock. A repeat chest radiograph showed progressive bilateral pulmonary congestion and pleural effusion. Echocardiography of the left ventricle showed diffuse hypokinesis and an ejection fraction of 44%. The patient was diagnosed with fulminant DIC and MOF. Dopamine and norepinephrine were administered, and endotoxin absorption therapy was performed by means of hemodialysis. The patient was administered a daily dose of gabexate (2000 mg) and heparin (10,000 units) combined with antithrombin III (1500 units) as emergent therapy for DIC. Additionally, insulin infusion and sliding scale were administered at a dosage of 70 units/day in order to achieve glycemic con- trol, i.e., a blood sugar level of less than 11.1 mmol/L. Blood culture examination performed at the time of admission was positive for a gram-negative bacillus, which was identified as V. vulnificus on the fifth hospital day; however, cultures of fluid obtained from the hemorrhagic bulla and the ankle joint were negative. Subsequently, the patients was administered cefzopram (1 g) every 12 h because V. vulnificus is sensitive to this antibiotic. On the 30th hospital day, insulin was replaced with mitiglinide, which is also known as a rapid-acting insulin secretagogue. The sizes f skin lesions were subsequently reduced by the management with closed wet dressings.
When the patients achieved cardiovascular stability, the indocyanine green retention test and 75 g oral glucose tolerance test (OGTT) were performed to confirm liver cirrhosis and diabetes mellitus, respectively. Alcoholic liver cirrhosis was diagnosed on the basis of indo-cyanine green retention of 54.8% at 15 min and the findings according to abdominal ultrasonography. Diabetes mellitus was diagnosed on the basis of the OGTT findings of blood sugar level of 11.7 mmol/L at 120 min and a random blood sugar level of greater than 11.1 mmol/L since admission. On the 120th hospital day, his blood urea nitrogen level improved to 4.28 mmol/L and creatinine level to 43.47 μmol/L. Early diabetic nephropathy was diagnosed on the basis of a urinary albumin excretion rate of 32.2 mg/g/creatinine. Fundoscopic examination showed no diabetic retinopathy. Diabetic neuropathy was difficult to evaluate because of the skin lesions on both the lower extremities. At this stage, the urinary C-peptide immunoreactivity was 56.5 μg/day when on mitiglinide treatment, HbA1c, 5.2%; and GA 16.6%, and the hemoglobin level had improved to 131 g/L and albumin level to 46 g/L. He was discharged on the 154th hospital day, and 7 months later, the skin lesions had almost healed.
DISCUSSIONS
Necrotizing fasciitis is a rare infection of the deep layers of the skin and subcutaneous tissue; it is easily spreads to the fascia and is commonly known as a fresheating disease. Most case of necrotizing fasciitis are caused by group A (beta) hemolytic Streptococcus pyogenes; and the other causative organism are Staphylococcus aureus, V. vulnificus, Clostridium perfringens, and Bacteroides fragilis [5, 6] .
V. vulnificus is a halophilic, rod-shaped, gram-negative bacillus of the family Vibrionaceae. It is commonly found in warm coastal waters and is isolated in high concentrations from shellfish, especially oysters [7] . Most cases of V. vulnificus infection are recognized as primary bacteremia manifesting as skin and soft tissue infection, occurring mainly in men over 40 years of age with a history of excessive alcohol consumption and underlying hepatic disease such as liver cirrhosis or hepatitis.
Our patient was a typical case of this infection: he was a 60-year-old man with alcoholic liver cirrhosis and diabetes mellitus. V. vulnificus infection occurs in the summer, as seen in our case. Epidemiological history obtained from the patients revealed no recent contact with seawater or ingestion of oysters; however, he had consumed slice raw perch 1 week prior to the onset of illness. To the best of our knowledge, ours is the first report of a case of V. vulnificus infection caused by eating raw perch.
Diabetes mellitus and liver cirrhosis reduce host resistance to bacterial infections owing to the immunocompromised status. HbA1c or GA are common indicators of long-term glycemic control, but both levels of these parameters were almost normal in our patients because of anemia or hypoalbuminemia due to underlying liver cirrhosis and severe infection. To minimize the occurrence of the potentially fatal infection, patients with such underlying diseases should avoid eating undercooked seafood or exposing open wound to seawater and marine products, especially in the summer or during warm weather.
On reviewing the 166 cases of V. vulnificus infection in Japan [8] [9] [10] [11] [12] [13] [14] including our case (Table 1) , the average age of the patients was 60 years old (range, 23 to 81) and approximately 90% were men. Most of the patients had septic type infection with high mortality rate. Sixty-nine of 166 patients (42%) had liver cirrhosis and 18 (11%) had diabetes mellitus. This complication rate of diabetes mellitus seems too low compared to the prevalence of diabetes mellitus in Japan. The Ministry of Health, Labour and Welfare of Japan reported that individuals strongly suspected of having diabetes were 17.2% among the male population aged from 40 to 74 years [15] . Although the levels of HbA1c and GA were not high in the present case, obvious hyperglycemia was found even after the infection had completely healed. Anemia and hypoalbuminemia are common in patients with severe V. vulnificus infection, especially in those with liver cirrhosis. Because HbA1c or GA is not useful for the diagnosis of diabetes mellitus in patients with anemia or hypoalbuminemia, diabetes mellitus might be underdiagnosed in the previous reports. Intensive examinations are considered to be necessary in order to correctly diagnose diabetes mellitus in patients with severe V. vulnificus infection. Mortality rates related to necrotizing fasciitis in the case of group A (beta) hemolytic Streptococcus pyogenes range from 20% to 60% [16] , and from 50% to 70% in the case of V. vulnificus infection because of the development of primary septicemia [17] . It is difficult to distinguish these infections from histopathological findings, and a history of recent consumption of raw seafood is the only clue to V. vulnificus, especially in the patients with an immunocompromised status [11] .
OPEN ACCESS
Treatment of V. vulnificus infection includes antibiotics, skin lesions therapy, and management of shock and DIC. Early suspicion of this infection and aggressive antibiotic treatment are required to avoid fatal outcome. V. vulnificus infection should be suspected in all of middle-aged to elderly men with underlying immunosuppressive diseases, who have recent consumption of raw seafood or contact with seawater, especially in the summer.
